Identification of residues in human neuroglobin crucial for Guanine nucleotide dissociation inhibitor activity.
Neuroglobin (Ngb) is a recently discovered vertebrate heme protein that is expressed in the brain and can reversibly bind oxygen. We previously demonstrated that ferric human Ngb binds to the alpha-subunits of heterotrimeric G proteins (Galpha) and acts as a guanine nucleotide dissociation inhibitor (GDI) for Galpha. Here we have investigated the interaction between Ngb and Galpha in more detail. We report that zebrafish Ngb, which shares about 50% amino acid sequence identity with human Ngb, does not have a GDI activity for Galpha. By carrying out exon swapping between zebrafish and human Ngb and site-directed mutagenesis, we have identified several residues that are crucial for the GDI activity of human Ngb.